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received his House Officer training at Presbyterian Hospital, New York, and 
at Peter Bent Brigham Hospital, Boston. He was Associate Professor of Medi- 
cine at Washington University, St. Louis, later Professor of Clinical Medicine, 
and became Emeritus in 1952. Dr. Alexander has conducted considerable 

experimental work on the immunologic aspects of allergy, was a founder of 
| Journal of Allergy and its editor for 20 years, and has published numerous 
articles on the subject of allergy. 


BRONCHIAL ASTHMA, which was known to Hippocrates, has 
been characterized throughout the centuries by changing concepts 
of its etiology, mechanisms and treatment, and the situation today 
isno exception. Up to a hundred years ago there was no substan- 
tial basis for the many theories that were proposed to explain the 
development of an asthmatic paroxysm. The demonstration a ‘ 
century ago that the smooth muscle fibers in the bronchial wall 
would contract when the vagus nerve was stimulated peripherally 
initiated a long series of experiments. These indicated that the 
musculature participates in an acute attack, and it became ac- 
cepted theory that bronchospasm was responsible for asthma. 
However, the underlying factors that caused the smooth muscle 
to contract were obscure until the discovery some 40 years ago 
that they were related to the immunologic mechanism of allergy. 
Only recently has it become established that bronchospasm is 
subordinate to the process of bronchial occlusion by excessive 
mucoid secretion, which is the essential lesion of asthma. 

The fundamental processes that actually lead to bronchial 
asthma have been studied intensively in many places by able 
sientists, but clarification of the problem is far from complete. 
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Essential, unanswered questions include: what chemical sub. 
stance is released as a result of antigen-antibody complexes that 
acts on bronchial structures to initiate a paroxysm; what is the 
role of eosinophils so constantly abundant in the bronchioles, and 
what underlies the mechanism of so-called “nonallergic” or 
“intrinsic” asthma? 

Perhaps the most significant aspect of the changing concepts of 
asthma concerns the recent separation of the disease into two 
types. In one, asthma begins in the earlier decades of life and the 
immunologic factors of allergy are usually identified. In the sec- 
ond, comprised mostly of individuals whose symptoms first appear 
toward middle life, allergy is usually difficult to demonstrate. As 
will be pointed out, the clinical connotation of each group may 
be quite different. 


PATHOGENESIS 


A paroxysm of bronchial asthma is due to narrowing of the 
airway, particularly the lumina of the smaller bronchioles. This 
occurs characteristically at a level where the bronchi no longer 
contain cartilage and measure some 2-5 mm. in their outside 
diameters. The lumen is encroached upon both from within and 
from without. Excessive mucus from the deeper-lying mucous 
glands in the bronchial wall moves through ducts to enter the air 
space (Fig. 1), and doubtless more mucus is added by the exces- 
sive number of goblet cells in the bronchial epithelium, although 
the amount thus contributed may not be significant. 

Microscopic sections from fatal cases show the great majority 
of bronchioles to be partially or completely plugged with mucus 
(Fig. 2), and in the gross specimens long columns of thick, tena- 
cious material may be pulled out of the larger bronchi. At times 
this hardens sufficiently to form partial casts of the bronchial 
tree. Death thus occurs from suffocation. 

It is indeed surprising that so little attention has been paid to 
this vital aspect of the pathology of asthma. Some reports of 
postmortem findings record hypertrophy of mucous glands and 
even degeneration of their epithelial lining. Others have described 
normal and even small glands. Again, it is recognized that the 
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Fic. 1.—Wide column of mucus coursing through a duct to the bronchial 
lumen. 
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Fic. 2.—Small bronchiole almost completely plugged with mucus. The 
small round white shadow at 1 o’clock is all that remains of the lumen. 
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Fic. 3.—The edge of a sheet of eosinophils embedded in bronchial mucus 
taken from a sputum specimen. Few other cells were seen. 
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mucus produced differs in its appearance from normal bronchial 
mucus in that it is of much tougher consistency and more tena. 
cious, let alone more abundant. Only recently has its composition 
been analyzed. It might be said that the direction of such research 
was not oriented to bronchial asthma but was part of a study 
by Werner (1) of mucus from various sources. He found bron- 
chial mucus to contain principally nitrogen, several carbohydrates 
and sialic acid. 

The bronchial mucous glands are stimulated by cholinergic 
(vagus) fibers and inhibited by sympathetic stimulation—an 
important fact which will be alluded to later. 

Besides mucous secretion, some further encroachment on the 
bronchial lumen may occur from mucosal edema during an at- 
tack. Swollen mucous membranes of the bronchi have been ob- 
served repeatedly through a bronchoscope during an asthmatic 
paroxysm. The pale, boggy appearance is similar to that seen in 
the nose during an attack of hay fever. 

Not only is the airway encroached upon from within but it is 
squeezed from without. This is presumably due to constriction of 
the smooth muscle in the bronchial wall, a long-held theory 
already mentioned. In favor of this contention, besides animal 
experimentation, are (1) muscle hypertrophy observed in post- 
mortem sections presumably from overaction, and (2) prompt 
relief from a paroxysm by such drugs as aminophylline which act 
directly on the bronchial musculature to relax it. Such muscle 
contraction would have a maximum effect on the smaller bronchi 
that are involved in asthma where cartilage no longer exists to 
inhibit the full effect of constriction. Some doubt of the participa- 
* tion of smooth muscle in a paroxysm was expressed by Warren 
and Dixon (2) who, with the use of radioactive isotopes, identi- 
fied peribronchial edema rather than bronchospasm as the con- 
stricting mechanism in experimental animals. The force of pres- 
sure on the bronchial lumen from without squeezes the mucus 
plug into a mold of the bronchiole. This is apparent from the 
small spirals (Curschmann’s spirals) found in the sputum pro- 
duced after a paroxysm. The bronchial muscle, like the mucous 
glands, is also activated by vagus stimulation. An exception to 
the finding of mucus plugs in the bronchioles has been observed 
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in a few very young children who died during an asthmatic 
attack. Here metaplasia of the bronchial epithelium with stratifi- 
cation was so marked that there was encroachment on the bron- 
chial space. Mucous secretion was not significant, but some 
hypertrophy of the bronchial musculature was apparent. 

In allergic asthma, the immunologic factors that initiate stimu- 
lation of cholinergic fibers to the mucous glands and smooth 
muscle are discussed with immunologic concepts. 


A finding in bronchial asthma of such significance that with 
few exceptions it clinches the diagnosis is the presence of eosino- 
phils in the bronchial wall. These not only appear in the sub- 
mucosa but may actually invade the muscle fibers. Eosinophils 
are carried in mucous secretion (Fig. 3), so that their appearance 
in the sputum of patients with a history of wheezing is a hallmark 
of the disease. Other conditions in which these cells are found in 
abundance in the lungs are rare: Loeffler’s syndrome (often asso- 
ciated with asthma), tropical eosinophilia, and hydatid disease 
with cystic rupture. 

Early debate as to whether eosinophils are formed in situ or 
are transported from the bone marrow has been resolved in 
favor of the latter theory, and the increased number of circulating 
eosinophils in an asthmatic individual merely represents, for the 
most part, those in transport from the bone marrow to the 
bronchi. 

The function of eosinophils in asthma is unknown. Because 
they appear locally in other allergic conditions such as hay fever 
or surrounding foreign protein particles experimentally im- 
planted, a theory has developed that they have a protective func- 
tion. Presumably they are attracted to sites of invasion of foreign 
protein substances and there discharge a proteolytic ferment 
which they are believed to contain. The difficulty of isolating 
eosinophils has hindered research in this direction. 

Postmortem findings characteristic of bronchial asthma, then, 
are the occlusion of bronchioles by mucus and their invasion by 
eosinophils. Other constant lesions are hypertrophy of the bron- 
chial musculature and thickening of the basement membrane 
beneath the bronchial epithelium. These changes, however, also 
appear commonly in chronic bronchitis, as may an increase in 
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goblet cells; and in both conditions there may be widening of 
the submucosa by congestion and cellular infiltration. 

As already mentioned, little is known about the underlying fac. 
tors that initiate an asthmatic attack. However, in typical allergic 
asthma there is good evidence of a hereditary influence, as indi- 
cated by statistical data. It should be mentioned that a few inves. 
tigators have disputed this contention. Certain tissues of an 
individual with a familial background of this type of allergy 
have the capacity to participate in an immunologic process 
which normal subjects do not exhibit. This phenomenon con- 
cerns the ability to develop, or at least demonstrate the presence 
of, antibodies against various substances such as foods, animal 
epithelium or parts of plants—substances which are harmless to 
most individuals. Once antibodies have developed in sufficient 
abundance, and other mediating circumstances are present which 
permit adequate contact with the specific allergen that has in- 
duced them, a reaction occurs, Similar mechanisms underlie all 
allergic disorders, be it hay fever, serum disease or drug allergy. 
Although the resulting pathologic lesions are easily identified as 
allergic reactions, how antigen-antibody contact brings them 
about is largely unknown. There is good reason to believe that 
with hay fever and urticaria, histamine or something akin to it 
is released from the tissue cells. The same process was presumed 
to operate in asthma, since histamine may cause bronchospasm. 
However, there is no indication that this substance activates the 
bronchial mucous glands. There is some suggestion, however, that 
acetylcholine may result from antigen-antibody contact in the 
bronchi, for this substance which stimulates vagus fibers could 
well account for both hypersecretion of mucus and smooth muscle 
contraction. Although this remains a theoretical concept, it is 
of interest that during asthmatic paroxysms the content of circu- 
lating acetylcholine has been found to be markedly elevated. 

The mechanism of so-called “intrinsic asthma,” in which no 
immunologic process usually can be demonstrated, is also un 
known. It may be presumed that a tissue substance, such as 
acetylcholine, responsible for initiating an asthmatic attack is one 
and the same, whether it is released by an immunologic or some 
other process. 
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CLASSIFICATION OF BRONCHIAL ASTHMA 


When bronchial asthma was discovered to be one expression 
of allergy, no other consideration concerning the cause of the 
disease was seriously entertained for several years. Although the 
skin test, upon which much of the theory of allergy was predi- 
cated, occasionally caused no reaction, this fact was attributed 
to various circumstances such as the absence of the causative 
allergen in the testing process or improper technic. About 1930, 
sufficient experience had accumulated with patients refractory 
to skin testing to lead to other methods of discovering the offend- 
ing allergen. These included strict control of environmental fac- 
tors, such as volatile dusts, and rigid dietary regimens. Even with 
the most careful supervision in specially prepared hospital rooms 
and limitation of food intake to but a few substances, asthma in 
many cases continued unabated. Eventually such experiences led 
to a distinction between patients whose asthma was obviously 
allergic and those whose symptoms could not be accounted for 
on that basis. The physical signs and symptoms of each group 
are identical, and the distinction concerns only etiology. The term 
“intrinsic asthma” came to be applied to the latter group, since 
no extrinsic source of symptoms was discernible. The condition 
is sometimes referred to as “nonallergic” asthma. Neither term is 
entirely appropriate. 

There has been a good deal of controversy concerning the 
validity of separating one type of asthma from another. The 
“unitarians” maintain that all asthmatic patients are allergic for 
the following reasons. (1) In many cases of “nonallergic asthma,” 
definitely proved allergic asthma had been established in earlier 
years. (2) Frequently other associated allergic manifestations, 
particularly vasomotor rhinitis, accompany or precede asthmatic 
paroxysms. (3) Patients identified as intrinsic asthmatics were 
later found to be sensitive to a specific allergen not previously 
discovered, or they were found to improve if the strictest anti- 
allergic protective measures were imposed. (4) Most cases of 
intrinsic asthma are associated with bronchial infection, and 
presumably symptoms are due to bacterial sensitization. 

These objections have been met with the following answers by 
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proponents of the theory of intrinsic asthma. Many allergic asth- 
matics have been observed to assume the pattern of nonallergic 
(intrinsic) asthma as they approached middle age, and allergens 
previously responsible for symptoms no longer operated as such, 
Vasomotor rhinitis (as well as chronic urticaria) beginning in 
middle age may resemble nonallergic asthma in age at onset, lack 
of discoverable allergens and intractability. 

The contention that patients with intrinsic asthma are, in 
effect, allergic and that their symptoms are due to bacterial sen- 
sitization has led to debate with unconvincing arguments on 
either side. This debate has more than theoretical interest in that 
it has considerable bearing on treatment. Space will not permit 


TABLE 1.—DirrerENTIATION BETWEEN EXTRINSIC AND 
IntTRINsIc ASTHMA 
Extrinsic INTRINSIC 
Family history of allergy common less common 
Immunologic findings: positive 
skin reaction, circulating anti- 
common uncommon 
common uncommon 
early decades later decades 
uncommon common 
good guarded 
negligible essentially all deaths 


presentation of its pro’s and con’s, but the difficulty of resolving 
these arguments resides chiefly in the great complexity of the 
structure of the bacterial cell in terms of antigenicity. Until one 
understands more about the complex factors involved in this 
immunologic situation, a reserved attitude in the matter is indi- 
cated. However, it is true that the great majority of cases of 
intrinsic asthma are associated with bronchial infection. 
Intrinsic asthma (so-called rather than “nonallergic” asthma 
lest bacterial hypersensitivity may exist) has become very im- 
portant. Not only does it represent most of the intractable cases, 
but the majority of adults with the disease fall into this group. 
The distinction between conventional allergic asthma and the 
intrinsic type is outlined in Table 1. The later age of onset (fre- 
quently after age 40), the absence of demonstrable immunologic 
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factors of significance and the comparative seriousness of intrin- 
sic asthma are the important points of differentiation. More de- 
tailed descriptions appear in the clinical discussions later. 


DIAGNOSTIC PROCEDURES 


There are two aspects to the diagnosis of bronchial asthma: 
(1) the recognition of the disease, and (2) the identification of 
the specific agent responsible for a given case. Concerning the 
former, a positive diagnosis can be made not only of bronchial 
asthma but of complicating bronchitis by means of a sputum 
examination, properly performed. The presence of mucus con- 
taining many eosinophils in a patient who wheezes is, with rare 
exception, as has been stated, a specific criterion of asthma. 
When there are many pus cells and bacteria in addition to 
eosinophils in a properly prepared specimen, a complicating 
bronchial infection becomes evident. When such evidence of 
infection is present without eosinophils, one may postulate the 
diagnosis of chronic bronchitis which, in its chronic form, induces 
wheezing and thus simulates asthma. Blood eosinophilia bears 
no direct numerical ratio to the number of eosinophils in the 
bronchi, with the exception of rare instances of complicating 
periarteritis nodosa in which the circulating eosinophilia is 
intense. 

SPUTUM EXAMINATION.—It is essential that the material to be 
examined come from the lower rather than from the upper re- 
spiratory tract. When cough is unproductive during a paroxysm, 
one may release a small amount of sputum by giving epinephrine, 
or substantial amounts of potassium iodide may thin out the 
bronchial mucus sufficiently to permit it to be discharged on 
coughing. 

Inspection of the specimen alone will often permit a diagnosis. 
When uninfected, it appears as a tough, gelatinous, tenacious 
whitish or egg white-tinted material which is characteristic. For 
proper microscopic examination, the specimen must be frag- 
mented. This may be done by placing it is a wide-mouth sputum 
bottle one-third filled with physiologic saline solution. After the 
mixture is vigorously shaken for about one-half minute, some of 
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it is poured into one half of a Petri dish, which is then placed 
over a black background. Small pearl-white fragments as well as 
spiral filaments will be seen floating about. The former are the 
“pearls of Laennec” which are raveled “Curschmann spirals’ 
and represent molded casts of the bronchioles. (When the sputum 
is infected, yellow or green mucopurulent masses are seen. They 
are of softer consistency than mucus alone.) A spiral is fished out 
with a wire loop or sucked into the tip of a capillary pipet and 
washed in another dish with fresh saline in order to diminish 
bacteria that may be adherent to the surface. The slide is then 
prepared for microscopic examination, as follows. 

After the preparation has thoroughly dried in the air, it is 
stained with eosin solution of the following composition: 0.12 
Gm. of Y, dissolved in 60 ml. of methyl alcohol. After 30 sec. 
onds, distilled water is added until the slide is flooded and al. 
lowed to remain for 30 seconds. The slide is then thoroughly 
washed with 95% alcohol and drained. It is counterstained with 
methylene blue (0.3 Gm. in 60 ml. of methyl alcohol) and after 
30 seconds is again flooded with distilled water, washed and) 
treated with 95% alcohol, as before. The slide is dried in air o 
gently warmed. The eosinophils will appear a bright red, in con 
trast to the blue neutrophils (3). 

Once the diagnosis of bronchial asthma is thus established, 
distinction between allergic and intrinsic asthma is attempted 
by evaluating the data on a given case according to the criteria 
suggested in Table 1. Neither form should be assumed until al 
reasonable measures have been taken to identify or exclude hy- 
persensitivity. Because skin tests may be unreliable, the taking oj 
a detailed history is a most important procedure. This concems, 
particularly, the patient’s environment: the time of appearance 
of asthma in terms of time of day and season of the year, a dit 
tary account, and a review of occupational activities. Symptom 
that occur only in the night, with complete freedom at othe 
times, suggests some allergen in the bedroom—feathers, a wod 
rug or underlying pad, or the dog under the bed. Asthma in th 
spring, summer or autumn, with freedom at other times of th 
year, is usually due to pollens or atmospheric molds. When i 
occurs continually, especially in a young individual, regardless d 
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time of day and when no complicating infection is present, foods 
taken daily are often at fault. Farmers, millers, furriers and so 
on may relate their symptoms to occupation. 

The history is supplemented by skin tests. 

SKIN TESTS.—One of the most controversial aspects of bron- 
chial asthma has revolved around the skin test, in terms both 
of its performance and of its significance. When the concept of 
asthma as an expression of allergy was introduced, it was well 
received not only because it seemed valid but because of the 
simultaneous demonstration of the cause of symptoms by means 
of a positive skin reaction. At first, the test was relied upon fairly 
implicitly. All positive reactions were regarded as representing 
definite or potential etiologic agents—a view still held by most 
allergists. The failure to secure a reaction was usually attributed 
to the omission of the proper allergen. Consequently, the list of 
allergens prepared for testing constantly grew until as many as 
700 used routinely were reported. 

Eventually, fallacies in skin testing became apparent, a few of 
which may be mentioned. They concern primarily controls, for 
it has been demonstrated more than once that a number of indi- 
viduals not identified with allergy by background or symptoma- 
tology have positive skin reactions when tested with routine lists 
of allergens. Again, patients may have asthma from specific aller- 
gens to which they fail to give a skin response. Positive reactions 
have been observed to vary in intensity from time to time and 
negative reactions to become positive. These facts, together with 
the occasional circumstance in which a given allergen tested on 
the skin may cause a violent systemic response, make the perform- 
ance and evaluation of skin tests one for experts. Added to these 
difficulties are debate as to whether the scratch test or the intra- 
dermal method is the better, the number of extracts and their 
concentrations to be employed in routine testing, and a lack of an 
agreed upon standardization for preparation of extracts. 

A positive skin reaction is a response which results from contact 
between the allergen applied to the skin and its specific antibody 
which resides there. The wheal that appears in 10 minutes or less 
presumably is induced by the release from the tissues of a hista- 
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normal individuals as well as in allergic subjects, the reaction 
merely indicates that antibody induced by circulating antigens 
(which is common in infants) may have been deposited in the 
skin and remained there. In those with asthma a positive skin 
reaction may represent a developing clinical allergy, or reflect the 
allergen causing asthma or, again, a residual of past hypersen. 
sitivity. 

Antibodies that are concerned with allergy reside largely in 
selective tissues, particularly the skin and the upper and lower 
respiratory tracts. Moreover, localization tends to be selective 
within these systems. The skin epithelium alone presumably may 
contain antibodies which clinically are represented by eczematous 
dermatitis. Antibodies in the deeper skin layers may be respon. 
sible for urticaria when they come in contact with specific anti- 
gens, Again, the upper respiratory tract may be the site of hay 
fever, the lower tract of asthma, or both may participate at the 
same time. The same fact appears to hold for segments of the 
alimentary canal. These phenomena explain why a positive ora 
negative skin reaction need not reflect corresponding reactions in 
other organs. 

In view of these considerations, it has become customary to 
test an asthmatic patient with common foods as well as with 
extracts of volatile matter with which he is frequently in contact, 
for example, pollens, feathers and house dust. The number of 
such allergens tested is arbitrary. When indicated, further tests 
with extracts of the occupational contacts of farmers, granary 
workers, furriers, etc., are made. All positive reactions, particu- 
larly large ones, should be evaluated. If due to foods, the offend- 
ers should be excluded from the diet and the effect on symptoms 
observed. Should relief follow, the diet is manipulated in sucha 


way as to demonstrate that inclusion of a suspected allergen will | 


or will not reproduce wheezing. 

The technic of performing skin tests, suggested standard list 
of allergens used, environmental manipulation for exclusion of 
inhalant substances, trial diets, and so on, are to be found in 
many of the texts on allergy (4, 5). 

ENVIRONMENTAL TESTS.—If the foregoing diagnostic methods 
produce no clue, an effective procedure is to hospitalize a patient 
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during an attack of asthma. He is placed in a simple room, with- 
out rugs, in which pillows and mattresses are encased in im- 
pervious covering, other sources of dust are removed and out- 
side atmospheric particles are excluded. Diet is restricted to a few 
foods not taken very frequently, such as lamb, rice, asparagus, 
etc. In the absence of complicating infection, improvement be- 
gins promptly—within 48 hours—if symptoms are due to com- 
mon allergens, for asthma is a rapidly reversible process. In such 
an event, a full diet is restored. If symptoms return promptly, the 
diet is manipulated with the intent of discovering the offending 
allergen. If, on a full diet, the asthma does not return, the pre- 
sumption is that an inhalant, such as house dust or atmospheric 
molds, that has been excluded from the hospital environment is 
at fault and appropriate measures for its detection, as described 
in conventional texts on the subject, are instituted. 

If, in the protected environment of a hospital, asthma persists 
unabated, intrinsic asthma may be strongly suspected, particularly 
if the patient is past 40 and if a stained sputum specimen reveals 
evidence of infection as well as eosinophils. 


SYMPTOMS AND PHYSICAL SIGNS 


A typical paroxysm of bronchial asthma is unmistakable. The 
labored breathing, gasping inspiration, forced expiration, loud 
wheezing, as well as cyanosis of the lips in severe attacks, and the 
anxious facial expression are typical. The powerful contractions 
of the diaphragm together with the levator muscles of the ribs 
pull air through the constricted bronchioles, in contrast to the 
weaker forces of expiration. The latter include the elasticity of 
the lungs (which is impaired when chronic emphysema is pres- 
ent), the depressor costal muscles and the squeeze of the ab- 
dominal muscles against the low diaphragm. This discrepancy 
between the forces of inspiration and expiration traps air in the 
alveoli and thus leads to acute emphysema during a paroxysm. 

Auscultatory sounds are dominated by the noise of air being 
forced through the constricted airways and by the musical rales 
produced by movement of the sticky mucus. The acute emphy- 
sema is accompanied by hyperresonance on percussion, but the 
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associated distant alveolar breath sounds as well as the heart 
sounds may be obscured by the noisy wheezing. 

In contrast to a full-blown attack are the mild episodes in 
which an asthmatic may complain of a sensation of slight heavi- 
ness in his chest. On auscultation an occasional rhonchus may be 
heard. In such instances, forced expiration will usually produce 
distant wheezing. 

As an attack abates, cough becomes effective and di 
more or less nummular sputum which has obstructed the bron- 
chioles. This may be demonstrated after an injection of 
epinephrine. 

The typical nocturnal appearance of asthma has been ex- 
plained in various ways. When hypersensitivity to allergenic dusts 
has been excluded, accumulation of bronchial secretion during 
sleep is considered the most probable cause. 

The pulse rate may be somewhat accelerated during an attack, 
but the blood pressure tends to fall slightly. The latter is pre- 
sumed to be due to the acute emphysema which causes an in- 
crease in intrapulmonary pressure. Blood flow into the right 
auricle is thereby retarded and the peripheral venous pressure 
rises. These effects have been demonstrated in the dog and the 
guinea pig when emphysema was induced. To what degree they 
occur in man has not been carefully determined. 

STaTUS ASTHMATICUs refers to an intractable acute paroxysm 
wherein drugs in usual therapeutic dosage are not effective nor 
may they be when given in excessive amounts. The patient usually 
assumes a sitting attitude with his torso bent forward. This posi- 
tion exerts a squeeze on the abdominal contents which push the 
diaphragm upward toward its normal position of relaxation. The 
abnormal flattened position of extreme contraction occurs as the 
diaphragm is pushed downward by the greatly inflated lungs—a 
situation which imitates deepest inspiration. Diaphragmatic 
breathing then ceases. This becomes obvious on inspection when 
abdominal respiratory movement ceases and excessive excursion 
of the ribs appears as costal breathing takes over. 

Loud respiration, anxious expression, evident fatigue and 
cyanotic lips are well enough known. Anxiety is due to the fact 
that therapeutic measures have failed, and there is frequently a 
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sense of impending death. This apprehension is not allayed with 
usual sedation. Once the spell is broken, conventional treatment 
again becomes effective. 

CHRONIC ASTHMaA is characterized by constant wheezing inter- 
spersed with paroxysms of more or less severity. In some instances, 
mild wheezing may not attain the magnitude of an attack but 
may be audible especially on some exertion, and a few rhonchi 
are always found on auscultation. In chronic cases particularly, 
physical factors such as exercise, atmospheric dust, smoke, inha- 
lation of cold air and excessive laughter may cause a patient to 
“choke up.” 


IMPAIRED PULMONARY FUNCTION 


Various studies of pulmonary function in bronchial asthma 
have been reported. However, most of them are complicated by 
the fact that essentially all chronic cases are associated with 
emphysema which in itself leads to pulmonary dysfunction. 
Herschfuss, Bresnick and Segal (6) attempted to exclude patients 
with emphysema and study asthmatics at a time when they were 
asymptomatic. They found in such patients a slight impairment 
of vital capacity and marked decrease in maximal breathing 
capacity as well as maximal expiratory velocity, a high index of 
pulmonary mixing, an enlarged total lung capacity and a high 
residual volume—total lung capacity ratio. 

When treatment was instituted with bronchodilator drugs in 
aerosol form or with aminophylline given intravenously, it was 
found that some of the aforementioned abnormalities persisted. 
The improvement was of significant magnitude in the maximal 
breathing capacity, maximal expiratory velocity and index of 
intrapulmonary mixing. Vital capacity and residual volume-total 
lung capacity ratio were slightly improved. There was little im- 
provement in inspiratory capacity-vital capacity ratio and no 
decrease of total lung capacity. 

It is difficult to evaluate these results unless one assumes that 
some degree of persistent emphysema as well as bronchospasm 
occurs in the asymptomatic cases. However, the findings reported 
do point to the marked dysfunction that must occur when an 
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asthmatic paroxysm is acute—a condition in which direct studies 
are not feasible. 

Similar observations were made by Comroe and his group (7) 
in 20 asthmatics in an asthma-free interval. They concluded that 
definite bronchospasm exists even though symptoms are not ap. 


parent. 
DIFFERENTIAL DIAGNOSIS 


Inasmuch as the symptoms of bronchial asthma are produced 
by narrowing of the bronchi, the syndrome may be simulated by 
other mechanisms that constrict the air passages. 

CHRONIC BRONCHITIS, usually associated with EMPHYSEMA, is 
the disease most commonly mistaken for asthma. This is true, 
particularly, because in both conditions there is hypertrophy of 
smooth muscle in the bronchial wall. It is brought about by the 
fact that with paroxysms of cough, the musculature contracts, 
and such excessive action leads to eventual hypertrophy. The 
hypertrophy is apparently associated with increased tonus, so that 
in the resting state the muscle remains more contracted than does 
the normal bronchial musculature. This slight constriction of the 
bronchi presumably is the cause of the constant, mild wheezing 
that is audible at rest or on mild exertion in patients with chronic 
bronchitis and emphysema. If the bronchitis is active, the muco- 
purulent secretion further encroaches on the lumina of the 
bronchioles. The two principal distinctions between chronic 
bronchitis and bronchial asthma are that (1) in the former, the 
rales heard on auscultation are moist or “bubbly,” whereas in 
asthma “musical” rhonchi appear, and (2) the mucoid character 
of the sputum of asthmatics, which microscopically contains myri- 
ads of eosinophils, is readily distinguished from purulent sputum 
consisting of pus cells and bacteria. 

CarDIAC ASTHMA refers to paroxysmal nocturnal dyspnea that 
occurs in patients with cardiac lesions, particularly syphilitic 
aortitis, vascular hypertension and coronary artery disease. The 
syndrome represents left heart failure. The two elements of it 
that simulate bronchial asthma are the paroxysms of dyspnea 
which may awaken a patient from sound sleep with extreme 
orthopnea and the wheezing that may accompany the dyspnea. 
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The reason for the latter circumstance is not clear. The distinc- 
tion between bronchial asthma and cardiac asthma lies particu- 
larly in the recognition of the underlying primary cardiac disease. 
Moreover, vascular hypertension, often present with cardiac 
asthma, is unusual in bronchial asthma. A correct diagnosis is 
important, particularly in terms of treatment. In cardiac asthma 
with its impending pulmonary edema, morphine is indicated. 
This drug is strictly contraindicated in bronchial asthma, and 
several fatalities have been ascribed to its use. Conversely, epi- 
nephrine, so effective in a paroxysm of bronchial asthma, may be 
a dangerous drug in the presence of coronary disease. 
NEOPLASM may cause pressure on a bronchus either from 
within or from without. Here, as with a FOREIGN BODY in an air- 
way, there is stridor which simulates wheezing. Of particular dis- 
tinction are the facts that the loudest sound may be heard on 
inspiration where there is a greater force to the air being pulled 
through the localized obstruction and that on auscultation of the 
lungs the maximum intensity of the abnormal signs is always 
localized to a given area—a situation very different from bron- 
chial asthma, in which signs change from place to place. 
LoEFFLER’S SYNDROME and other conditions that cause sputum 


eosinophilia have already been mentioned. 
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TREATMENT 
The literature on the subject of how bronchial asthma should 


be treated is extensive and far from concise. It is replete with 
individual experiences, unsupported statistics and contradictions, 
as well as with confirmed studies and sound approach. Drug 
therapy, climatotherapy, physical therapy and psychotherapy all 
have their place, and it becomes a matter of selection as appro- 
priate circumstances arise. 

The therapy of asthma may be divided arbitrarily into three 
categories, for the most part, namely, measures to counteract the 
anatomic lesions, those directed toward immunologic mechanisms 
in allergic asthma, and the treatment of the frequently encoun- 
tered coincident infection. 

Epinephrine is the most effective drug for the immediate relief 
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of an asthmatic paroxysm. It induces strong sympathetic stimula. 
tion and thereby counteracts cholinergic or vagus action which i 
responsible for excessive secretion from the mucous glands as 
well as bronchospasm, the two essential lesions of asthma. Its 
action is immediate, and small doses are usually effective. This is 
an important consideration, for usually larger amounts than 
necessary are employed, leading to the disagreeable side effects 
such as tremor and palpitation. As little as 0.2 ml. of a 1:1,000 
solution given hypodermically is frequently effective and causes 
few side reactions. This is particularly true if the drug is admin. 
istered at the onset of a paroxysm, for there is a ratio between 
the severity of an attack and the amount of epinephrine required 
to allay it. With status asthmaticus, as much as 1 ml. may not be 
as effective as a small dose given early. The question of safety in 
giving the drug is asked repeatedly. There is no evidence what- 
ever that it is habit-forming or has any permanent effect. Many 
cases are on record, particularly those encountered in former 
years when Adrenalin was self-administered and was taken daily 
for decades without apparent deleterious result. There are a few 
reported instances of death from its use, when it was given intra- 
venously, but in almost all there was a severe pre-existing cardiac 
lesion. 

The introduction of atomized solutions of epinephrine or one 
of its isomers was a decided advance in that the apparatus used 
is easily portable and obviates the need for injection and the diff- 
culty of maintaining sterility of a syringe and needle. Such 
atomizers are in wide use. Certain precautions should be fol- 
lowed, such as synchronous inhalation and squeezing of the bulb 
so that the mist will pass directly into the trachea and not be 
deposited largely in the mouth. Also, the drug is marketed in 
1:100 dilution and must not be mistaken for hypodermic mate- | 
rial. It acts presumably by systemic absorption rather than by 
direct effect on the bronchi, as do other aerosols used in asthma. 
Although it is a moot question how such solutions become effec- 
tive, it seems improbable that they can penetrate the barrier of 
thick mucus to reach the bronchioles. A report of deleterious 
effect of epinephrine deposited upon the bronchial mucosa has 
been fairly well refuted. Epinephrine placed under the tongue to 
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avoid the destructive processes of digestion is limited in its 
effectiveness. 

Ephedrine has an effect like that of épinephrine but to a lesser 
extent. Its side actions limit its usefulness unless a sedative is 
added, so the combination of ephedrine and Amytal is well 
known. The drug will not, as a rule, abort an asthmatic paroxysm 
unless it be a mild one and is best given in running doses to pre- 
vent attacks or to ameliorate chronic asthma. For some reason 
not pharmacologically explained, some drugs such as acetylsali- 
cylic acid and theophylline apparently will enhance the action 
of ephedrine, so that in combination less of the latter becomes 
necessary. A good formula is ephedrine sulfate, acetylsalicylic 
acid and Amytal, although inquiry concerning possible hypersen- 
sitivity to aspirin is essential lest violent asthma be induced by 
that drug. 

Aminophylline is a most useful preparation for an acute attack. 
It acts directly on the bronchial musculature, relaxing it almost 
immediately. The drug is not very effective given orally and is 
best administered intravenously. The usual dose is 0.5 Gm., mar- 
keted in solution in 10 ml. vials. It must be administered very 
slowly, lest such side effects as flushing, palpitation or vomiting 
occur, Sometimes it is given with infusions of physiologic saline 
or glucose solution in order to obviate side reactions. During in- 
jection the patient usually begins to feel relieved, and the effect 
may last several hours. Rectal administration is effective, and this 
isa convenient method when attacks occur at home. Suppositories 
containing 0.5 Gm. of aminophylline and 0.1 Gm. of phenobarbi- 
tal sodium are marketed under the name of Aminet suppositories, 
but there are other similar preparations. Instillation of a solution 
of the drug into the rectal pouch is practical when there is anal 
irritation. Although occasional fatalities from intravenous ad- 
ministration have been reported, these are very unusual. 

Isopropylarterenol (Isuprel) has a bronchodilator effect some- 
where between that of epinephrine and of aminophylline. It is 
best given sublingually in doses of 5-10 mg. four to eight times 
a day or used as an aerosol spray in dilution of 1:200. 

Stramonium is a convenient agent when it is burned with 
potassium nitrite. The inhaled fumes relax bronchospasm. It is 
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an old remedy and recommended only for an acute paroxysm at 
times when other drugs designated for this purpose are not 
available. 

Potassium iodide is the one drug above all others that is most 
effective in combating mucus. It apparently lessens viscosity s 
that adherence to the bronchi is diminished and mucus is thereby 
dislodged by cough. The drug is the base of several patent medi. 
cines successfully marketed for the relief of asthma. It is very 
diffusible and readily finds access to the bronchial lumen. Potas. 
sium iodide is apparently superior in its action to other iodine 
compounds such as sodium iodide and hydriodic acid. Its un. | 
pleasant taste and irritating effect on the gastric mucosa are 
usually reduced if given in a suitable vehicle such as the elixir } 
of lactated pepsin. A dose of 0.5 Gm. of potassium iodide given 
every three hours the first day or two and at increasing intervals 
thereafter is usually effective. If too much of the drug is given, 
cough with production of thin mucus becomes troublesome and | 
rhonchi heard in the lungs on auscultation are replaced by bub- | 
bling rales. Individuals are encountered occasionally who ar 
hypersensitive to iodides and will exhibit lacrimation, rhinorrhea | 
and parotid swelling on therapeutic doses. Another unpleasant 
effect is acne, which eventually occurs in many individuals but 
by no means in all. The eruption disappears after the iodide has 
been discontinued, and after a time medication may be resumed 
until acne again appears. The serious symptoms of iodism are 
almost unheard of with the doses employed. 

Some aerosols, developed recently, have offered a new ap- 
proach to the liquefaction of bronchial mucus. This is brought 
about by trypsin digestion as the enzyme is administered as an 
aerosol or by mucolytic detergents such as Alevaire (8, 9). There 
is little doubt that digestion occurs, but the advantage of these | 
drugs is for the moment questionable. Like all aerosols, there 
must be sufficient penetration through the depth of the mucous 
columns. This difficulty may be overcome when the spray is ad- 
ministered under positive pressure. It must be used frequently 
and the preparations are quite expensive. The advantage of tryp- 
tic digestion of sputum over potassium iodide has not yet been | 
sufficiently demonstrated, and whether this form of treatment 
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will be generally accepted is a matter awaiting future experience. 

Corticotropin (ACTH) and cortisone are perhaps the most 
satisfactory drugs for the relief of asthma. Cortisone, particularly, 
is coming to be employed extensively in both acute and chronic 
cases. In the acute cases, unless status asthmaticus is present, 
doses of 200—300 mg. of cortisone the first 24 hours to adults, with 
prompt diminution in a few days to maintenance levels of 50-75 
mg. a day, almost always bring acute episodes under control. 
Cortisone, in these circumstances, can usually be discontinued in 
a week or 10 days. Potassium iodide and ephedrine compounds 
given concomitantly are usually then effective in controlling 
symptoms. In chronic asthma with repeated acute episodes, corti- 
sone is also very useful, and there are reports of its continued use 
in several courses over a period of years in chronic cases (10, 11). 
In these circumstances low sodium intake, potassium supplemen- 
tation, frequent observation of the blood sugar and electrolytes 
and other usual precautions are, of course, mandatory. It would 
seem that only an occasional patient should require such drastic 
treatment. How these hormones act in asthma is an unsettled 
question. It is probable that they do not mediate immune mech- 
anisms, for they serve as well in intrinsic asthma as in the truly 
allergic variety. There is good experimental evidence that they 
act on the capillaries to make them less permeable to inflamma- 
tory elements (leukocytes, edema fluid, etc.), which would be 
applicable to asthma (12). Deleterious effects of the prolonged 
use of these hormones in asthma have recently been described 
(13). 

STATUS ASTHMATICUS, as has been stated, is an acute condition 
in which refractoriness to the therapeutic effect of most drugs is 
present to a high degree. Until very recently, this was a difficult 
phase of asthma to treat. From the standpoint of the patient, his 
suffering is great and his struggle to breathe is often associated 
with a feeling of impending death. This grows all the more as 
treatment becomes ineffective and a sensation of hopelessness 
prevails. The physician is compelled to use drugs in amounts far 
beyond those which usually have therapeutic effect. These often 
include large doses of sedatives. It is surprising how difficult it is 
to obtund a patient with status asthmaticus, for his refractoriness 
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to sedatives is similar to that to epinephrine and other d 
Evidently, a state of strong emotional tension prevails. Once the 
patient can secure sufficient sleep and thus become relaxed, the 
spell is broken and he will respond to drug therapy in usual 
therapeutic dosage. Paraldehyde is probably the best sedative to 
use. This may be given rectally in initial doses of 15 ml. in 60 ml, 
of olive oil through a rectal tube and held in place for 5-10 min. 
utes. If this dose has no effect, it may be repeated within one-half 
hour, and still again until sleep is secured. Usually the patient has 
been unable to eat or even to pause for breath long enough to 
ingest an adequate amount of liquids. Infusions of glucose and 
physiologic saline are instituted to which may be added cortico. 
tropin. Sodium iodide in 1 Gm. doses may also be added, but this 
is insufficient dosage. The patient usually awakens briefly or may 
be aroused when food is given and also potassium iodide in 05 
Gm. amounts several times a day. 

The adrenocortical steroids have so modified the picture of 
status asthmaticus that the attack can now be ameliorated com. 
paratively quickly. Corticotropin by slow drip over a period of 
many hours has been recommended (14), but the hormone given 
intramuscularly in the form of a gel (Acthar) every six hour 
seems as effective and is easily administered. The initial dail 
dose usually must be substantial—160 mg. or thereabouts, de. 
pending on the severity of the attack—but usually this may bh 


reduced rapidly and cortisone orally may be substituted withina 7 
day or so. Fortunately, with the use of these hormones sever | 


status asthmaticus can usually be prevented. 

Oxygen therapy was considered mandatory until the past few 
years. It was standard practice to give it in a tent or through 
nasal catheter or with helium. The danger of respiratory acidosis 
with its consequent apnea has come to be realized. This condition 
is due to the fact that as arterial blood becomes well oxygenated 
the stimulus to respiration diminishes and acidosis with attendant 
coma may ensue (15). In many clinics, oxygen is no longer used; 
in some, it is given intermittently by positive pressure. 

Allergen control and desensitization.—In allergic asthma, wher 
the allergen at fault has been discovered, measures are taken to 
prevent contact between the allergen and its specific antibody in 


26 


the 
ten 
anc 
syn 
mo: 
q | sho 
ticu 
of 
: 
inh 
aut 
4 
to t 
4 offe 
that 
| 


dition 
nated 
ndant 


the tissues. With foods, avoidance alone is practical, since at- 
tempts to desensitize by injection are not successful. As a rule, 
the absolutely strict abolition of even traces of the incriminated 
foodstuff is not necessary. For instance, if a child has asthma 
from ingesting 1 qt. of milk daily, he usually can tolerate butter 
and a little cream; or when wheat taken in abundance induces 
symptoms, a piece or two of melba toast may be tolerated. This 
quantitative element is important, for it makes elimination diets 
more tolerable. How much may be allowed is an individual mat- 
ter, but the quantity should be well below that which causes 
symptoms. On the other hand, some foods that induce symptoms, 
such as particular vegetables or meats which are easily avoided, 
should be omitted entirely. Occasional exceptions are found par- 
ticularly in children, in whom exquisite intolerance to such strong 
allergens as egg or peanuts are encountered, when a mere trace 
of them may induce violent asthma. Such intolerances usually 
diminish with time. 

In the case of volatile substances such as pollens, molds and 
house dust which cannot be avoided, so-called “desensitization” 
is indicated. With seasonal allergens, desensitization is best at- 
tempted preseasonally. There is no uniform method that has been 
agreed upon, in terms either of standardization of extracts or of 
their concentration or the number of injections to be given. This 
discrepancy seems to have no great importance, since good results 
have been claimed for most all methods, which are detailed in 
standard texts on allergy. Phylactic injections are employed in 
the case of house dust, since exposure to the allergen is by both 
inhalation and ingestion. Satisfactory improvement may be ob- 
tained, although the mechanism involved is not clear. The immu- 
nologic problems resemble those of bacterial vaccines in that 
autogenous dust and stock dust may be equally effective and, with 
both, injections are given when symptoms are present in contrast 
to the preseasonal treatment of pollen asthma. 

It should be emphasized that avoidance of contact with the 
offending allergen is the best treatment. This is accomplished by 
sojourn in areas where no ragweed grows when asthma is due to 
that pollen; the use of impervious pillow covers and removal of 
bedroom rugs when house dust is involved, etc. Again, these 
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measures, detailed in standard texts, need not be discussed here, 

The question is frequently asked whether asthma will be bene- 
fited by a move to a particular climate. Obviously, if foods or 
house dust are the causes of symptoms, a negative answer is given, 
However, with bronchial infection which persists despite proper 
treatment, a warm equable climate is usually beneficial, probably 
owing to the avoidance of cold, dampness, smoke and overheated 
houses, etc., so conducive to bronchial irritation. 

Psychotherapy has recently come into considerable prominence, 
although “nervous asthma” is a phrase that has titled several 
books during the past hundred years. There is little question that 
emotional influences play a strong role in exciting asthmatic 


. paroxysms in some people. Experiences with status asthmaticus 


in which refractoriness to treatment subsides after the patient is 
put to sleep indicates a strong emotional component in that con- 
dition. The attitude of many allergists is that a paroxysm of 
asthma is set off by a given mechanism which may be induced 
by various factors such as antigen-antibody complexes and, in 
intrinsic asthma, inhalation of cold air, exertion and other physi- 
cal influences. The “trigger” is evidently “pulled” in some indi- 
viduals by emotional complexes, as has been amply demonstrated 
(16), but there are two elements that seem important in this 
situation. One is that the patient must be inherently asthmatic 
to begin with (possess antibodies or have eosinophilia, etc.) , and, 
second, he must exhibit a degree of emotional instability beyond 
that of most asthmatics who do not have paroxysms from psychic 
factors alone. On the other hand, psychotherapy may well give 
all those with asthma a degree of understanding of their chronic 
illness and improve their ability to live with it. 

The treatment of infection seen so frequently with long- 
standing asthma, particularly with the intrinsic type, is a very 
important procedure. Antiasthmatic drugs in such cases may be 
effective, for as bronchial secretion is thinned by potassium iodide 
and the bronchi are widened by dilators, mucopurulent sputum 
may be drained by coughing. If an attack so treated is not over 
in a few days, more direct anti-infectious measures are indicated. 
They should not be used immediately in many cases because of 
the disadvantages of inviting bacterial resistance to a drug which 
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usually has to be given repeatedly, the chance of developing 
allergic reactions and the risk of changing the bacterial flora to 
one which is difficult to treat. 

Although a report of sputum culture before antibacterial ther- 
apy is begun is theoretically desirable, usually there is no domi- 
nance of a single organism to which sensitivity tests may be run. 
Consequently, an anti-infectious agent with a broad spectrum is 
desirable. Sulfadiazine is one, although the incidence of allergic 
and other reactions to it is not small; tetracycline is another. 
These are given in full dosage initially, followed by gradual re- 
duction: 6 Gm. of sulfadiazine, or 2 Gm. of tetracycline orally, 
for each of the first two days. 

In CHRONIC BRONCHITIS, so often a complication of long- 
standing asthma, the question of the use of bacterial vaccines is 
moot. Certainly there is no good evidence that specific antibody 
response is enhanced or that relief obtained is mediated through 
an immune mechanism. Moreover, some allergists use autogenous 
vaccines derived from sputum culture, others use bacteria which 
produce positive skin reactions (which are common), there are 
those who employ stock vaccines, and some find no value in any. 
It has been suggested that improvement which may occur is due 
to adrenal stimulation from nonspecific injections. 

Why bronchial infection occurs so frequently with asthma is 
not known. Suggested explanations include ineffective drainage 
of bronchial secretions through constricted airways, provision of 
a culture medium by mucus and impairment of ciliary action by 
mucoid secretion. The importance of bronchitis is evident from 
the usual improvement in breathing when the infection is success- 
fully treated. However, tissue invasion by bacteria in chronic 
cases is difficult to eradicate, and the usual aspect is one of 
chronic cough with episodes of improvement and relapse. Not 
infrequently BRONCHIECTASIS ensues if the infection persists for 
many years. The treatment consists of combined measures for 
infection and for asthma, particularly the use of bronchodilator 
drugs to facilitate drainage. 

EmpHYSEMA is an almost inevitable complication of long- 
standing asthma. Some years ago a study of 50 patients whose 
asthma had persisted for 10 years or longer revealed that essen- 
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tially all had obvious emphysema (17). This lesion is attributed 


to the fact that in an asthmatic paroxysm, acute emphysema is intr 
present, and repeated stretching of the alveoli leads to permanent pris 
damage. This is particularly true in patients whose asthma begins ings 
in middle age when the lungs are less elastic; and emphysema ove: 
may appear within a year or two. This becomes all the more true are 
in these cases since asthma is apt to be severe and at times in- a d 
Emphysema may eventually lead to con PULMONALE, which is §§ of a 
thus a remote complication of asthma since emphysema must A 
first ensue. asth 
PERIARTERITIS NODOSA (polyarteritis) deserves mention. This ther 
is a rare sequela of asthma and, when it does develop, appears § yea 
as a systemic rather than a localized disease. The fibrinoid de- that 
generation of collagen that occurs links asthma with other colla- mar 
gen diseases which are benefited by adrenocortical hormone ther- one 
apy. A remarkable circumstance of the association of asthma the 
with polyarteritis is the coincident hypereosinophilia in the blood. §} case 
Values up to 80 per cent of the differential leukocyte count have § of p 
been recorded (18). This aspect of periarteritis nodosa appears § asth 
only when asthma or related conditions are present. it in 
PNEUMOTHORAX from rupture of an emphysematous bleb dur- ther 
ing an asthmatic paroxysm is unusual. Rarely, it occurs bilater- phy: 
ally, and dyspnea becomes extreme. tient 
of 
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Until the past few decades, there was a popular belief that 
death from bronchial asthma was very unusual. “Asthma is a 
brevet of long life” and “Asthma is never fatal” (Trousseau) 
were French phrases. Only 15 autopsied cases in which micro- 
scopic sections were studied were reported from 1886 to 1922; 
less than 30 more were recorded by the year 1930; some 65 in 
the next decade, and about twice that number between 1941 and 
1950. Such statistics may well be misleading, but there is a 
growing impression that asthma is coming to be a serious disease; 
or, at least, this fact is beginning to be realized. It is very difficult 
to assemble valid statistics on this point, but in a limited series 
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of cases, the following facts emerge. Most of the patients with 
intractable asthma are 40 years of age or over. This group com- 
prises the majority of those who, according to postmortem find- 
ings, died directly of asthma as well as its complications. More- 
over, this age group is far in the majority of adult patients who 
are hospitalized for the disease. On the other hand, it comprises 
a distinct minority of ambulant adult asthmatics seen in clinic 
practice, so that it does not encompass the prevailing age group 
of asthmatics, only that of the sickest patients. 

Another rather startling fact about this middle-aged group of 
asthmatics is the very short duration of the disease in many of 
them. In a series of fatal cases over 15 per cent died within one 
year of onset of the disease. This contradiction to the older belief 
that asthmatics live for a long time is impressive. There are not 
many essentially chronic disorders in which death occurs within 
one year. The fact that so many of the serious cases appear after 
the age of 40, which corresponds to the age level in which most 
cases of intrinsic asthma begin, focuses attention on this group 
of patients. There appear to be two extremes related to duration: 
asthma that occurs in persons with extrinsic allergy who acquire 
it in the earlier years of life and may have the disease for decades 
thereafter despite the complications of bronchitis and em- 
physema; and asthma that develops in middle life and the pa- 
tients succumb to it within a year. Thus, the distinction, in terms 
of prognosis, between those who acquire asthma in the earlier 
decades of life and those in whom the disease appears in middle 
age or later appears to be significant. 


‘ts 
ue | 
in- 

ve 
ur: 

; 


REFERENCES 


Werner, I.: Studies on glycoproteins from mucous epithelium ang 
epithelial secretion, Acta Soc. med. Uppsala 58:1, 1953. 

. Warren, S., and Dixon, F, J.: Antigen tracer studies and histology 
observations in anaphylactic shock in the guinea pig, Am. J. M. §@ 


216:136, 1948. 
. Hansel, F. K.: Allergy of the upper and lower respiratory tractsim 
children, Ann. Otol., Rhin. & Laryng. 49:579, 1940. 


. Tuft, L.: Clinical Allergy (2d ed.; Philadelphia: Lea & Febigeny & 


1949). 
. Cooke, R. A.: Allergy in Theory and Practice (Philadelphia: W.— 
Saunders Company, 1947). 

. Herschfuss, J. A.; Bresnick, E. B., and Segal, M. S.: Pulmonary fung 
tion studies in bronchial asthma, Am. J. Med. 14: 23-24, 1953. 
Beale, H. D.; Fowler, W. S., and Comroe, J. H., Jr.: Pulmonary fung 
tion studies in twenty asthmatic patients in the symptom-free interval 
J. Allergy 23:1, 1952. 

. Prince, H.; Etter, R. A., and Jackson, R. H.: Aerosol trypsin theragy 
in the treatment of asthma, Ann. Allergy 12:25, 1954. 

. Miller, L. B., et al.: Alevaire inhalation for eliminating secretions# 
asthma, sinusitis, bronchitis, and bronchiectasis in adults, Ann. Allergy 
12:611, 1954. 

Wang, D. M. K., and Burrage, W.: Maintenance cortisone in intrag 
table asthma, J. Allergy 25: 201, 1954. 

. Arbesman, C. A., and Richard, N. B.: Prolonged cortisone and hydig 
cortisone therapy, J. Allergy 25:306, 1954. 

. Ebert, R. H., and Wissler, R. W.: In vivo observations of the effected 
cortisone on the vascular reaction to large doses of horse serum, usilig 
the rabbit ear chamber technique, J. Lab. & Clin. Med. 38:497 aml 
511, 1951. 

. Editorial: J. Allergy 25:190, 1954. 

. Hampton, S. F.: Intravenous ACTH in the treatment of allergic dim 
eases, J. Allergy 23: 293, 1951. 

. Schiller, I. W., et al.: The potential danger of oxygen therapy @ 
severe bronchial asthma, J. Allergy 22:423, 1951. 

. Miller, H., and Baruch, D. W.: Psychotherapy in acute attacks @ 
bronchial asthma, Ann. Allergy 11:438, 1953. 

Alexander, H. L.; Luten, D., and Kountz, W. B.: The effects of long 
standing bronchial asthma, J.A.M.A. 88:882, 1927. 

Wilson, K. S., and Alexander, H. L.: The relation of periarteriit 
nodosa to bronchial asthma and other forms of human hypersensitive 
ness, J. Lab. & Clin. Med. 30:195, 1945. 


1 
2 
ee 
4 
11 
12 
4 
13 
14 
15 
4 
16 
: 


(Mercuzanthin) and Salyrgan-theophylline are also effective in 
| 2 ce doses but cause more pain when injected intramuscularly. 
Thiomerin may be given subcutaneously. The intramuscular 
route is preferred because of reported deaths, presumably from 
ventricular fibrillation, after intravenous injections of mercurial 
diuretics, Muscle cramps, diarrhea and skin rash are sometimes 
noted; they may not recur when another mercurial preparation 
is substituted. 

The patient with chronic failure requires a mercurial diuretic 
at least once or twice a week. Some authors prescribe daily doses 
of 0.5-1 ce and teach their patients to give themselves the in- 
jections, It must be remembered that dietary restriction of salt 
combined with routine use of a diuretic may lead to salt deple- 
tion in spite of persistence of the edema. If chloride and potas- 
sium are lost predominantly in the urine, hypochloremic and 
hypokalemic alkalosis may develop. 

Ammonium chloride, a mild diuretic, may be given in enteric- 
coated tablets in daily doses of 6-10 Gm, either alone or to poten- 
tiate the effect of a mercurial diuretic. For the latter purpose it 
is usually given on the two days before and the day of injection 
of the mercurial diuretic, then withheld until two days before 
the next injection of the mercurial. Ammonium chloride may 
cause pronounced acidosis in patients with renal failure. 

Occasionally theophylline, theobromine calcium salicylate 
(Theocalcin), theobromine sodium salicylate (diuretin), theo- 
phylline ethylene diamine (aminophylline) and urea are used as 
diuretics. They can be given by mouth, but are so much less 
effective than the mercurial preparations that they are seldom 
used. 

(c) Inhibition of carbonic anhydrase in the renal tubules by 
acetazoleamide will cause the secretion of an alkaline urine and 
loss of sodium from the body. This results in systemic acidosis 
and hyperchloremia. When mercurial diuretics become ineffec- 
tive, the production of hyperchloremia by inhibition of carbonic 
anhydrase may restore their effectiveness. Acidifying salts, like 
ammonium chloride, will cause severe acidosis if administered 
with a carbonic anhydrase inhibitor. 

(d) Sodium loss in feces from use of ion exchange resins—Ion 
exchange resins have proved to be of rather limited usefulness. 
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Many patients find them unpalatable, and they do not bind 
enough sodium to be effective unless salt is restricted in the diet 
Fifteen grams of cation exchange resin (mixture of ammonium 
and potassium in a 3:1 ratio) administered orally three times a 
day will allow an increase in sodium intake from about 500 mg 
to approximately 1,000 mg. The ion exchange resins can be 
given with relative safety when renal failure is not present. If 
there is renal damage, systemic acidosis must be watched for. 

(e) Aspiration of edema fluid. -Hydrothorax and ascites tend 
to disappear more slowly than subcutaneous fluid and are best 
treated by paracentesis. If massive subcutaneous edema is not 
controlled by medical means, the patient sits in a chair with feet 
and legs dependent. After local injection of procaine, no. 14 
needles are inserted through the skin of the legs and left for a 
few minutes, then withdrawn, after which edema fluid drains 
from the tracts. The legs are wrapped lightly with alcohol 
sponges, and penicillin is injected to prevent secondary infection. 

ACUTE PULMONARY EDEMA.—This is a medical emergency. 
Morphine injected in 15-30 mg doses may be life-saving to a 
struggling and excited patient. If the patient is seen late and 
stupor is setting in, morphine should not be given. Slow intra- 
venous injection of 0.25-0.5 Gm of aminophylline may be effec- 
tive. For the patient who is not digitalized, 1.2 mg of digitoxin 
or 1.6 mg of lanatoside C is given intravenously. With partial 
digitalization, smaller doses are given intravenously every hour. 
Oxygen therapy is useful, and rapid removal of 500-800 cc of 
blood by venesection may reduce the blood pressure and increase 
cardiac output. Bloodless venesection, accomplished by applying 
tourniquets inflated above diastolic pressure to the four extremi- 
ties, is often effective if the patient is thin and systemic venous 
pressure is not greatly elevated. 
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